Altered expression of retinoic acid (RA) receptor mRNAs in the fetal mouse secondary palate by all-trans and 13-cis RAs: implications for RA-induced teratogenesis.
Retinoic acid (RA) is mandatory for various biological processes and normal embryonic development but is teratogenic at high concentrations. In rodents, one of the major malformations induced by RA is cleft palate (CP). RA mediates its effects by RA receptors (RARs), but the expression patterns of RARs in the developing palate are still unclear. We investigated the normal expression of RAR alpha, beta, and gamma messenger RNAs (mRNAs) in the fetal mouse secondary palate and the effects of all-trans and 13-cis RAs on the expression of RAR mRNAs by Northern blot analysis. RAR alpha (2.8, 3.8 kb), RAR beta (3.3 kb), and RAR gamma (3.7 kb) mRNAs were detected in the fetal palate on gestational days (GD) 12.5-14.5. The expression of RAR alpha and gamma mRNAs did not show apparent sequential changes, but that of RAR beta mRNA increased at GD 13.5. Treatment of pregnant mice with 100 mg/kg all-trans RA induced CP in 94% of the fetuses and elevated the levels of RAR beta and gamma mRNAs in the fetal palate. The up-regulation of RAR beta mRNA by all-trans RA was more marked than that of RAR gamma mRNA. Treatment with 100 mg/kg 13-cis RA induced CP in only 19% of the fetuses. Although 13-cis RA elevated the RAR beta and gamma mRNA levels in fetal palates, its up-regulation was slower and less marked than that induced by all-trans RA. These findings indicate that the induction of RAR beta mRNA in the fetal palate correlates well with the tissue concentration of all-trans RA after RA treatment, and RAR beta may be one of the most influential candidate molecules for RA-induced teratogenesis.